SUMMARY Atrial septal aneurysm is an uncommon condition. Between 1981 and 1984 10 cases of atrial septal aneurysm were diagnosed by real time cross sectional echocardiography performed in 4840 patients. The aneurysm was associated either with mitral valve prolapse (three patients) or with atrial septal defect (three patients) or occurred in isolation (four patients, two of whom had had a previous embolic event leading to the diagnosis of atrial septal aneurysm by cross sectional echocardiography). During cross sectional echocardiography the aneurysm appeared as a localised bulging of the interatrial septum, which was best seen in the subcostal four chamber view and in the parasternal short axis view at the level of the aortic root. The aneurysm either protruded into only the right atrium (five patients) or moved backwards and forwards between the right and the left atria during the cardiac cycle (five patients). This motion pattern might be related to changes in the interatrial pressure gradient. The two patients who had had a systemic embolism were given anticoagulant treatment, but none underwent surgery.
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It is concluded that the true prevalence of atrial septal aneurysm might have been underestimated before the routine use of cross sectional echocardiography, that cross sectional echocardiography enables definitive diagnosis of this condition by a non-invasive technique, and that an atrial septal aneurysm should be suspected and looked for by cross sectional echocardiography after an unexplained systemic embolism.
Atrial septal aneurysm is a localised deformity of the interatrial septum which protrudes into the right or the left atrium or both. I Accepted for publication 9 November 1984 cases.38 1l'9 In our study, 10 cases of atrial septal aneurysm were diagnosed in three years using cross sectional echocardiography. The aneurysm was detected after a systemic embolism in two of the 10 patients. The aims of this study were (a) to determine the clinical circumstances leading to the detection of atrial septal aneurysm by cross sectional echocardiography, (b) to assess the prevalence of associated cardiac lesions, (c) to analyse in detail the echocardiographic patterns of atrial septal aneurysm, and (d) to emphasise the need for looking for such aneurysms after unexplained systemic embolism.
Patients and methods
Between March 1981 and January 1984, cross sectional echocardiography was performed in 4840 The diagnostic criterion for atrial septal aneurysm was localised bulging of the interatrial septum, protruding >6 mm into the right or left atrium or both. Bulging of the entire atrial septum or localised bulging protruding <6 mm was not considered to be a true aneurysm. The aneurysmal deformity always affected the middle part of the interatrial septumthat is, the fossa ovalis area-and was seen in the subcostal or apical four chamber views and in the parasternal short axis view at the level of the aortic root. A significant left to right shunt at the atrial level was suspected if the right ventricle was appreciably enlarged (right ventricular end diastolic diameter to left ventricular end diastolic diameter ratio >0 5) with paradoxical motion of the interventricular septum. Mitral or tricuspid valve prolapse or both was diagnosed in the parasternal long axis or apical four chamber view using previously described criteria.20
Results
The 10 patients with atrial septal aneurysm were classified into four groups according to their clinical findings.
SYSTEMIC EMBOLISM (GROUP 1)
An atrial septal aneurysm was detected in two patients (cases 1 and 2) by cross sectional echocardiography . . . . . . . . . . . . . . . . Atrial septal aneurysm can be diagnosed definitively by cross sectional echocardiography. I The 295 localised thin and mobile outpouching of the interatrial septum is best visualised in the subcostal four chamber view and in the parasternal short axis view at the level of the aortic root. A minimum radius of 6 mm for the aneurysm was a diagnostic criterion in this study since a small pocket of 3-6 mm long, extending anteriorly and to the left of the limbus fossae ovalis, has been described anatomically in normal subjects. 30 The mean value for the radius of the atrial septal aneurysm was 10 mm (range 7-15 mm) in this study. In all cases, the atrial septal aneurysm affected the middle part of the interatrial septum-that is, the fossa ovalis area. In some cases the aneurysm seemed to be wider but it never affected the entire atrial septum. Generalised bulging of the interatrial septum was not considered to be a true aneurysm since such bulging might be seen despite the absence of a true aneurysm.' Furthermore, an aneurysm affecting the entire atrial septum has never been documented pathologically. ' Since no patient in this study underwent surgical or postmortem examination, we cannot confirm that the atrial septal aneurysm was strictly confined to the fossa ovalis area or that it was wider.
Whether or not the aneurysm bulges into the right atrium or the left atrium or both depends on the interatrial pressure gradient.4 If the pressure gradient is normal, the aneurysm usually protrudes into the left atrium during early systole and into the right atrium during early diastole as shown in Fig. 3.11 15 This motion vaguely resembles that of the normal interatrial septum, as described by Tei et al31 Five of the 10 patients in the present study had such a motion pattern (three patients with isolated atrial septal aneurysm and two with associated mitral valve prolapse). The aneurysm may bulge into the left atrium in early systole solely during inspiration."I If the interatrial pressure gradient is reversed because of raised pressure in the right atrium, as seen in tricuspid atresia or hypoplastic right heart syndrome, the aneurysm protrudes into the left atrium. 12 13 21 Conversely, if the interatrial pressure gradient is increased because of raised pressure in the left atrium, as seen in mitral stenosis, the aneurysm bulges into only the right atrium.'42228 The aneurysm protruded into only the right atrium in five patients in this study, including the three with an associated atrial septal defect, which is in agreement with other reports. 1 3 5 7 In the two other cases (one isolated aneurysm and one aneurysm associated with mitral valve prolapse) the lack of bulging into the left atrium might be explained either by an unknown increase in the left atrial pressure or by an end expiratory cross sectional echocardiogram."1 Nevertheless, we can only speculate on the relation between the motion pattern of the aneurysm and the interatrial pressure gradient since no patient in this study underwent left heart catheterisation. In addition, cross sectional echocardiography allows detection of a shunt at the atrial level using contrast. 32 An interesting finding in this study was the detection of atrial septal aneurysm after an unexplained systemic embolic episode in two of the 10 cases. Only six cases of atrial septal aneurysm associated with embolism have been reported to date. Four cases of cerebral embolism with an angiographically documented atrial septal aneurysm have been reported. 78 Other territories have been reported as the site of an embolism resulting from atrial septal aneurysm including the coronary6 or pulmonary9 arteries. We can only speculate on the relation between atrial septal aneurysm and peripheral embolism in this study. Such a relation should be considered likely only if a previously visualised thrombus within the atrial septal aneurysm after a peripheral embolism has disappeared. Hitherto, cross sectional echocardiography has not visualised such a thrombus in any case of atrial septal aneurysm. The embolic potential of atrial septal aneurysm is, however, supported by previous findings: the presence of a thrombus at the base of the aneurysm at necropsy2 or histological evidence of a partly organised thrombus in a resected atrial septal aneurysm. 12 29 In group 2 the atrial septal aneurysm was associated with a mitral valve prolapse. Such an association was found in 300/o (3/10) of our patients, whereas it has previously been reported in only two other cases.3 16 An abnormal systolic mumur or click or both was heard in all the patients in group 2. Alexander et al have suggested that a systolic click might be produced by an atrial septal aneurysm. The sudden reversal of the motion of the aneurysmal bulging from the left atrium into the right atrium during mid systole could explain the click.15 This hypothesis has, however, been questioned by others, who consider that an associated mitral valve prolapse might cause the click. 33 The association of atrial septal aneurysm and mitral valve prolapse suggests that a myxomatous 296 group.bmj.com on November 9, 2017 -Published by http://heart.bmj.com/ Downloaded from Atrial septal aneurysm-a potential cause of systemic embolism degeneration might be responsible for both abnormalities.'6 A slightly redundant interatrial septum might, with age and even without change in the intra-atrial pressures, become aneurysmal.2
In group 3, the atrial septal aneurysm was associated with an atrial septal defect. It is known that an atrial septal aneurysm can contain multiple perforations or fenestrations, resulting in a significant left to right shunting of blood. 35 Conversely, the spontaneous closure of an atrial septal defect might result in the formation of an atrial septal aneurysm. '4 In group 4, the asymptomatic atrial septal aneurysm occurred in isolation and was unexpectedly detected by cross sectional echocardiography. A eustachian valve was noted in one patient (case 9). A partial obstruction of the inferior vena cava by such a eustachian valve might result in the blood flow hitting the fossa ovalis area, which might favour the formation of an atrial septal aneurysm.4 Isolated atrial septal aneurysms have been previously reported.'5 It must be pointed out that the group 1 patients, who had had an embolic episode, also had isolated atrial septal aneurysm. The management of such asymptomatic and fortuitously detected atrial septal aneurysms is therefore debatable. We believe that further studies are necessary to answer this question.
